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(57) Abstract: Method and 

apparatus for embedding features and 
controlling material composition in a 
three-dimensional structure (130) are 
disclosed. The apparatus comprises 
a directed material deposition 
apparatus having a source (124) of 
a focused laser beam, a deposition 
head (II) being coordinated in 
a plurality of coordinate axes, a 
controlled atmosphere chamber (128), 
a control computer (129), a plurality 
of feedstock (126. 127). a design 
rendering a solid model including 
embedded features, and a positioning 
stage (16) with a substrate (19) 
disposed on it. Said deposition head 
(II) can be a multi-axis deposition 
head, with a volumetric powder feed 
unit, a rapid acting metering valve 
for powder feedstock control, a laser 
delivery system having an optical fiber 
with heat protection, a laser beam 
shutter dump assembly and a pluraltity 
of powder delivery nozzles comprising 
coaxial gas stream means for reduced 
powder dispersion. Material properties 
can be engineered by adjusting laser 
exposure, material deposition and 
material constants. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 


This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-4,8,13-23,44-46 


1.1. Claims: 1-3,18 

A three dimensional modeling method or apparatus by 
directed material deposition in which a provision is 
made for embedding features, including adjusting layer 
thickness according to ratio of irradiance of laser 
beam to velocity of said laser beam in a x-y axis. 


1.2. Claims: 4,19-23,45,46 

A three dimensional modeling method or apparatus by 
directed material deposition in which a deposition 
head is capable of movements in a plurality of linear 
directions as well as in at least one rotational 
direction. 


1.3. Claims: 8,13-17,44 

A method or apparatus to produce a complex three 
dimensional structure by directed material deposition 
on a substrate, in which a provision is made for a 
substructure used to control thermal characteristics 
of the finished three dimensional object. 


2. Claim : 5 

A three dimensional modeling method or apparatus by directed 
material deposition in which a provision is made for 
embedding features including adjusting layer roughness 
according to particle size and irradiance of laser beam. 


3. Claims: 6,7,24-43 

A three dimensional modeling method or apparatus by directed 
material deposition on a substrate, in which a provision is 
made for embedding features and including applying heat to 
the substrate according to a temperature profile. 


4. Claims: 9-12 

A three dimensional modeling method or apparatus by directed 
material deposition on a substrate, in which a provision is 
made for embedding features and including depositing a 
buttering layer between dissimilar metals being joined. 
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5. Claim : 47 

A valve appparatus for controlling the flow of a powder and 
a carrier gas 

6. Claims: 48,49 

A powder feeder apparatus with a rotating feed plate member 

7. Claims: 50,51 

A direct material deposition apparatus wherein a laser beam 
is directed at a substrate at a slight deviation from the 
normal to the substrate 

8. Claim : 52 

A direct material deposition apparatus with means for 
dissipating the laser beam 


9. Claim : 53 

A direct material deposition process for producing a 
structure with an overhanging edge 

10. Claim : 54 

A direct material deposition apparatus with means to reduce 
dispersion in a gas entrained powder delivery system 
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